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Fig.1 Input signal of accelerator pedal during

operation of mining dump truck
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Fig.2 The original waveform of the input signal

manipulated by the driver
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Fig.3 Frequency domain distribution of input signal

manipulated by the drivers
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Fig.4 Driver’s routine operation signal after low

pass filtering processing
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Fig.5 Driver’s execution of accelerator pedal operation

signal after high pass filtering processing
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Fig.6 Truck Engine and Electronic Control System
Data Conversion CAN Analyzer
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Table 1 Original data of dynamic changes in truck operating parameters

K4 i ] A bR/ m AR/ m e/ /m T B AR % il SR %
2019 —07 —22 19:00:02 1237.16 -11009. 17 617 47 0
2019 —07 —22 19:00:03 1233.10 -11012.45 617 33 3
2019 -07 -22 19:00:05 1231.25 -11014.21 617 47 0
2019 -07 -22 190006 1227.08 -11019. 80 617 58 0
2019 - 07 -22 190007 1222.46 ~11023.45 619 41 0
2019 —07 —22 19:00:08 1216.07 -11028. 65 619 60 0
2019 —07 —22 19:00:09 1213.13 ~11030. 24 620 33 9
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Fig.7 Scoring results of the condition of each section
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of the fixed road in open-pit mine
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Research on multi speed anti sway and precise positioning
control method for bridge crane

MAO Xuanang, QIU Yongfeng® , ZHENG Yi, ZHA Bo, LIAO Jihong, SHEN Guoteng
(Hunan Tiangiao Jiacheng Intelligent Technology Co. , Ltd. , Zhuzhou 412007, China)

Abstract; Aiming at the problem that full-automatic bridge crane controlled by frequency converter and
programmable logic controller ( PLC) swings due to inertia and wind load during handling, this paper
puts forward a multi-speed anti-swing and precise positioning control method for bridge crane. By
studying the actual working condition, automatic positioning, anti-swing algorithm and control program
development of crane, a mathematical model of multi-speed curve is established, and a PLC anti-swing
control program is developed. The control program is embedded in the main control program of crane,
and the crane is controlled by frequency converter when positioning and moving. The control method has
been tested and applied in the grab crane of iron and steel metallurgy cyclone pool. The positioning
accuracy and anti-swing effect meet the requirements of the full-automatic bridge crane for slag grabbing
in cyclone pool, which improves the working efficiency of the crane and reduces the safety risk.

Keywords: frequency converter; PLC; bridge carne; positioning; anti-swaying; multi-speed curve — £a
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Online evaluation method for open-pit mine road conditions
based on driver behavior

TIAN Fengliang
(CCTEG Shenyang Engineering Company, Shenyang 110015, China)

Abstract; Addressing the challenge of measuring road conditions in open-pit mines, an online evaluation
method for mine road conditions based on driver behavior has been proposed. This method is
fundamentally based on the assumption that poorer road conditions lead to more frequent driver
operations. It uses input from the accelerator and brake pedals during driving as basic data. Given the
characteristics of high amplitude and low frequency in drivers’ routine operation signals, the Fast Fourier
Transform is employed to filter out these routine operations. Based on the filtered results, the driver’s
control power is used to represent the difficulty of driving on a particular road segment, forming an
individual perception of the road by the driver. To reduce the randomness in the evaluation process, the
Bayesian scoring method is adopted to obtain a comprehensive score for the road. Field studies have
shown that the basic assumption that poorer road conditions result in more frequent driver operations is
reasonable, and the online evaluation algorithm for road conditions based on driver behavior is effective.
Keywords: open-pit mines; road conditions; driver behavior; fast Fourier transform; online evaluation
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